October-December 2000 Voltime 1 - Issue 2

¥t s N & L A N

Wh’ﬂt’s I“Slde Ve - Buay Pile Driving Demonstration Project
A Solid Foundation For the East Span - Soil Nail Technology
Victorian Streetlights Return to L.A. - Carbon Fiber For Bridges



Gray Davis,
Governor

Maria Contreras-Sweet,

Secretary of the Busness A Letter to Readers

Transportation and

Housing Agency | am extremely grateful to the dedicated men and women of our agency for
Jeff Moriles. their professional contribution to the safety of California’s motorists. The
Divector of the California departments within the Business, Transportation and Housing Agency com-
Department of prise the Governor’s principal transportation requlatory and enforcement

Transportation (Caltrans) organizations. By combining their resources, we are making driving safer, as

evidenced by the fact that the number of fatalities per miles traveled is now the

Dennis Trujillo, : C
e ) 1 lowest in the state’s history.
Deputy Director
External Affairs As Secretary for Transportation, | am committed to having the best traffic
Jim Drago, safety programs possible, including anti-DUI, bicycle and pedestrian safety,
Press Secretary occupant protection, police traffic services, roadway safety and emergency
Gene Berthelsen, medical services. These programs and so many others are helping California
Editor achieve its traffic safety successes, such as having the highest seat
Editorial Board belt compliance rate in the nation.
Brent Felker, | have a charge from Governor Gray Davis to improve safety on
Papaity Dhecto.r, California’s roadways. That means relieving traffic congestion, thus
Project Development :

affording people more quality time for work and family life. We all
Randy Iwasaki, 3 2 . -

enjoy getting home quickly and safely after a hard day’s work.
Deputy Director,
Maintenance and One of our shared goals is to alleviate traffic congestion by
Operations Maria stopping unsafe driving behaviors that contribute to accidents.
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Irene Itamura, Through funding for more law enforcement personnel and equip-
District Director, ment, emergency response vehicles and public education, we will make our roads
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even safer. We are also excited about the new partnerships being established with
community-based organizations in California. This innovation will expand our
outreach enormously. The Governor recently awarded $11.8 million to local

community-based organizations to promote traffic safety programs.

Traffic safety is everyone's business. Governor Davis and | look forward to
working with all ol you to improve the guality of hte for all Cahtormans.

Aldasie.. Q-

Maria Contreras - Sweel
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Dr Brian Maroney stands in his cluttered office at Sacramento’s Farmer’s Market # 1,
feet together. His body waves like a reed in the wind. “This is what happens with
vertical piles under certain conditions in an earthquake,” he says. Maroney spreads

his feet apart. “Now, look what happens. | have a great deal more structural rigidity”

Maroney is demonstrating the difference

between vertical piles and the “battered.” or

. ~ estimated cost of $1.5 billion, is likely to be
.a the most costly project ever undertaken

inclined, piles being tested in a $73 million by Caltrans

demonstration project for piles to be used s )
et The concept came up when we were still
in the replacement of the eastern span of S . .
TR anticipating a retrofit of the existing east

the San Francisco-Oakland Bay Bridge TR A . . ,
) | L span.” Maroney says. “We were working with

“It's about setting up conditions to make i

sl S Chris Traina (a Caltrans Bridge Cost
less material do more for you as an engi- s

" J
»

Estimating Engineer) on ways to limit the
says Maroney, a Supervising

neer _
permanent displacements of the caissons that
Structural Engineer. . .
were part of the retrotit project.

Maroney heads a team that is devel-
}? or th “We were offering different ways to reduce the

oping the seismic treatment tor the . .
pins displacements and Chris would offer guidance
bridge replacement, which, at an
as to how expensive each strategy would likely be
This is a good example of how

work on the retrofit of the cast

spans allowed us to choose

new bridge structure types

_for the East Span

, - .

Deep Sea
Technology
Goes to Work
for the Bay

Bridge



instance, survived the 1985 Mexico City earthquake,

wisely, which enhanced the performance. When it became clear a
when more modern but less rigid structures did not

replacement strategy for the east spans was a better financial and

engineering alternative, we asked the design team to evaluate the perform as well,

f battered piles to i the design of th | t , . "
uszoh ad Zre & (eis Elmprove € design of the replacement, “This is an instance of wisely avoiding resonance,
and they did a good job” o . "

y did 43004 says Maroney. Seismic resonance is the condition of

Offshore oil drilling companies had used battered piles success- earthquake motions being of very similar frequency to

fully for two decades, but they were used only occasionally and a structure’s natural frequency, which causes the struc-

under special conditions for bridges. “Battered piles had a rep- ture’s response to grow exponentially.
tation f formi ly i ismi ts,”

utation for pertorming poorly n seismic €Vemts, Sa¥>  pattered piles could provide a number of advantages. The
Maroney. “But when the project team analyzed those failures, . . . ) .

retrofit project had offered evidence that vertical pile
what we saw was that they hadn't been designed for seismic .

groups were costly and not efficient because of a phenom-
events. If we could prepare a design that took . ) )

enon called pile shadowing. If piles are too

Il the factors int t, battered pil
all the factors Into account, battered pries closely spaced, the soil between them is

. h . .
might have advantages, especially in the overloaded and becomes less effective. This

muds that underlie the San Francisco Bay” L ) .

can set up a condition in which two piles
The project team has been meticulous in its must be placed in the ground to provide the
study of the materials in which they will have strength and stiffness of one.
to work, doing $15 million of geotechnical
study while developing the seismic strategy

for the bridge. This preliminary work is

If the spacing of the vertical piles is simply
increased, the pile group efficiency will
increase. But such a design requires a larger

ted ffin a clear knowl
expected to pay offin a clear knowledge of and more costly pilecap that would generate

the properties of the materials into which
the piles will be embedded. “The Lower

Alameda Formation, a mixture of sand

larger seismic loads, because its larger mass
negates some of the effectiveness of the pile
{ : group. The battered pile foundations benefit
and clay, not strictly classified as rock, is LIPS twice. By being anchored in stronger materials
about as close to rock as you can get,’ . EaﬂhllllﬂHBS‘ {  below the bay muds at a depth at which the pres-
Maroney says. near the San ence of the batter has spread the pile group, the
Francisco Bay shadowing effect is eliminated.

typically strike with

Earthquake ground motions near
the San Francisco Bay typically 5 The battered pile foundations also benefit from the
strike with great intensity because great intensity deeper point of effective fixity, since seismic motions
the layers of soft mud amplify the because the layers tend to increase as the waves propagate to the surface
motions of the seismic event to of mud underlying from the bedrock below:

any structures on them. Studies the bay amplify the

of earthquakes in other settings g
4 m3 force of the seismic
had driven an observation that

The battered piles looked good on paper, but their
benefits came at a price. The design of the smaller
event to any pilecap becomes more complicated. The design team
structures standing must design for three shears and three moments,
on top of them. which are generated from the enhanced frame action
of the battered piles and the pilecap, at the pile-to-pile-

stiffer structures would per-
form better in a severe earth-
quake in such an environment.

Ancient stone churches of a
cap connection.

vory vigid ceonstrustion, for



Maroney says, “This is quite achievable and well
worth the benefits realized alang the length of the
new spans. We have an outstanding geology and
design team that is up to the task and we know how
todoit”

The final hurdle in realizing the success of the bat-

tered piles is to work with Caltrans’ construction
partners to demonstrate that this type of construction,
which is new to us, can be completed without
unknown and unnecessary complications,” says
Maroney. Hence, the demonstration project. The
demonstration consists of driving three piles at two
sites near the existing £ast Span. The sites are in open
water and fall within the Caltrans150m maintenance
area extending north and south from the centerline of
the existing bridge. Caltrans identified the test sites
based on their location within the east span project area,
soil conditions, and on additional criteria including adequate
water depth and minimal potential conflict with other

marine vessels or future bridge construction operations.

The demonstration project presents mammoth problems.
The 2.5 m (7 1/2 ft.) diameter steel piles, of the type
proposed for the main span and skyway, must be long
enough — 100 m —to extend through the soft bay muds into
the dense marine sands of the Alameda formation. Stand a

football field on end and you've got an idea of their length.

Essentially hollow steel tubes, the piles will be driven into the

rigid materials below the bay. The actual bridge piles will be
filled with reinforced concrete to provide additional structural
rigidity and strength for the bridge foundation.

The test will be conducted from a floating platform similar to those
used by oil companies to drive piles for deep sea drill rigs. The con-
tractor will have to devise a template to keep the massive pile within
200 mm of the precise 6:1 incline, then control its “run” as it drives
through the top layers of soft mud. That run could be as long as 30 m,
and the first application of the 1700 Kj hammer could send it another

10 m into the mud.

“Itis one thing for us to be confi-

dent of the technology but, in order
for our contractors 1o bid prudently,
they have to be confident of it, tos,
says Maroney. S0 We 1l0 a
demonstration project
and let the contractors
Walch.” e pile instaliation
demonstration project will provide
Caltrans and its contractors with
critical information to plan and

finalize construction technigues.




The piles will be monitored throughout the driving
process to determine the amount of run and the
resistance encountered with each application of
the hammer. Samples of the materials encountered
will be tested to assure that they are consistent
with results already developed through earlier

geotechnical testing

“When you drive a pile into the soil,
you are failing the soil)’ Maroney says.
“With the Lower Alameda Foundation,
our tests show that the material will be
initially strong enough to support the
bridge structure, but it will regain its
strength over time. Over a period of
about a year, it will become very strong
and we will have more than adequate

rigidity and strength for the new bridge”

The demonstration will also help determine
whether or not to place the piles as a single
unit, or place them in two or more pieces and
weld them together If they are placed in
pieces, the demonstration will provide infor-
mation about the quality of the welds - an
essential in producing the quality steel pile

foundation needed.

Mansion and Dutra, a Bay Area joint venture,
both with extensive experience in building struc-
tures in marine environments, was awarded the
$73 million contract to perform the demonstration
project on July 14, 2000. The joint venture will fab-
ricate a 25 m-tall (80 ft.), template to hold the piles
in place, incorporate a 1700 Kj hammer, and place it
on eight temporary piles to be driven into the Bay
mud at two separate sites. The piles will be placed in

three or four sections and welded in place

The demonstration

project presents
mammoth problems.
The 40 to 70 mm

The contractor will have a 48-hour window in which to weld the
pile sections together, reposition the template and hammer and
complete ultrasound testing of the welds. If they are allowed to

rest for longer than 48 hours it is likely there will be difficulties
in resuming the driving. Testing of the welds will be done by
ultrasound, bouncing sound waves through the welds to find

any imperfections.

Caltrans’ Construction &ngineer for the
demonstration is Mark Woods, a Range D
with eight years experience in the Caltrans
Structures division on a variety of projects.
Aided by a staff of four assistants and
plenty of help from various engineering
divisions throughout Caltrans, he will

oversee the 35-day project.

After placement, the piles and surround-
ing materials will be monitored for at
least a year. They may be used during
construction of the replacement bridge,
then cut off at the mud line, having
done their job.

“We are demonstrating to our part-
ners that these piles can be placed
“We

believe this demonstration project

efficiently” Maroney says
will forestall unnecessary increases
in contractors' bids to account for

unknowns concerning the bat-

thick, 2.5 m-diameter
steel piles, of the
type proposed for
the main span and
skyway, must he long
enough - 100 m -
to extend through
the soft hay muds
into the dense marine
sands of the
Alameida Formation,

tered piles. We intend to remove
those unknowns in order to get

lower bids from our contractors.”
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If, someday, someone were to give an awards banquet similar to the Academy
Awards, and they gave an award to the team that developed the battered pile con-
cept for the San Francisco-Oakland Bay Bridge replacement project, half the
audience would be trooping to the stage to accept.

Unique and difficult projects don't get done by a single The team also included:

person. The Pile Demonstration Project has been sup- SEERIIEN ¢ and Reed Buell, Caltrans geologists

ported by a large team of geologists, engineers
Ronnie Gu, Bob Price and Saba Mohan,

Caltrans geotechnical engineers

and environmental planners from

inside and outside Caltrans.

Senior Transportation Engineer Tony Dover, Bob Stevens and Po

Lam from the Fugro- Earth
Mechanics joint venture

Pochana  Chongchaikit,
(shown inside pile, inset)

District Project Engineer
Jeff Aldridge, CH2Mhill

specifications engineer

Sharon Naramore and
Toll Bridge Construction
Engineer Mark Woods

have provided leader-

as a subconsultant to
Parsons Brinkerhoff,
Jerry Houlihan, T Y.
Lin - Moffitt and Nichols

joint venture

ship to the team.

The concept started with

the cost analysis of retro- structure designer

fitting the existing bridge.
Chris Traina, at that time a Faul Babga, Caftrans

Senior Bridge &ngineer in the structute designer,

Structures Cost Estimating Section, Marilee Mortonson, Caltrans

worked with bridge designers Eric Zechlin and environmental planner

Eric Moran on the earliest concepts of using Yoy Mashaal, Woodward - Chide- URS Gritner

battered piles. Before the concept was : ;
S LA R Ay i Consultants wildlife biologist

advanced to project status, Caltrans
design engineers reviewed the concept Nick Fioentinos, Caltrans Right of Way agent

for constructability with Gerwick, the “These people and many others have worked so hard that some-

80 -year-old former president of Ben C. times I'm ashamed to be asking so much of them," says Brian

Gerwick Construction and a professor at
U. C. Berkeley,

Moroney. “They are saving the taxpayers a tremendous amount of

money and they're going to give them an outstanding bridge.”



Ca]ifomia’s tra‘nsportati on agencies have respanded quickly to Governor Gray Davis' call to
Funnel additional funds into traffic congestion relief. Caltrans presented 31 projects totaling almost $400 million to the
California Transportation Commission at its meeting on September 26 and 27. The Commission allocated $187.8 million to
the projects for this year with funding for the rest of the $400 million to come as the projects continue to develop.

The new funds will be applied against projects that total almost $2.5 billion, underlining the governor's objective of using
the State funds to stimulate spending from other sources,

The projects range in size from a $350,000 study of the Metropolitan Bakersfield Transportation System to a $71 million
improvement to the Carmenita Road Interchange on Route 5 in Norwalk. They involve numerous local and regional

agencies in addition to Caltrans.

Governor Davis' Congestion Relief Plan, among other measures, provides about $2 billion in first-time-ever funding from
the General Fund, and another $3 billion through redirection of the State sales tax on gasoline. These new funds are piled
atop the $12 billion in the State Transportation Improvement Program and the State Highway Operation and Protection

Program already earmarked for transportation over the next six years

Overall, the plan puts new emphasis on three main transportation challenges: easing congestion in some of California’s most
heavily traveled transportation corridors, improving the movement of commerce and addressing the frustration travelers

face with transportation modes that do not interconnect.

The projects include the following, listed by amount and

the requesting agency: North Coast Rail Authority —Environmental
L ) N .

Metropolitan Transportation remediation projects for the North Coast Railroad

Commission — Study of a new crossing of the San (SORTHITT North Coast Rail Authority — Provide $10

Francisco Bay in Alameda and San Francisco or San million in debt reduction to the North Coast Railroad

Mateo counties and implement the Transbay Terminal

(R North Coast Rail Authority —Match local
funds for projects on the North Coast Railroad

; 5m || ¥ C ] —| iti 6 i l i

altrans—Initiate Environmental studies of (Rl North Coast Rail Authority — Provide fund
a fourth tunnel bore for the Caldecott Tunnel on Route
24 in Alameda County

fmprovement Plan

repayment of federal loan obligations for the North
Coast Railroad

$7 millior i ici i —
San Francisco Municipal Railway (TR T LA, Blue Line — Extend the Blue Line rail

Reconstruct the San Francisco Muni Light Rail Line on

line between Los Angeles and Pasadena
Ocean Avenue in the City and County of San Francisco

[RERLT ) Caltrans —Add a northbound HOV lane
.‘Julaun Transportation Authoriy — Majut ) &
over the Sepulveda Fass on Route 405 between Route 10

Investment Study for Interstate 80 in Solano County with
Y ¢ ¢ om0 ounty wi and Route 101 in Los Angeles County

focus on 1-80/680 Interchange



$290,000 Caltrans — Phase 2 of a project to improve
the Carmenita Road Interchange on Route 5 in
Norwalk in Los Angeles County

52 million Caltrans—Complete a corridor study
to improve Route 710 hetween the ports of Los
Angeles and Long Beach and Interstate 5 in

Los Angeles County

$3 million Caltrans— Improve Route 101 between
Route 110 and Route 23 in Thousand Oaks in Los

Angeles and Ventura Counties

$1.5 million Caltrans — Initiate a project to complete
three miles of a six-lane freeway on State Route 71
through Pomona from Route 10 to Route 60 in Los
Angeles County

$4 million Caltrans —Improve the Route 101/405
interchange in Sherman Oaks in Los Angeles County

$1.7 million City of Los Angeles — Improve automated
signals at various street locations in the city of Los

Angeles

$3 million SCRRA —Track and signal improvemerits
on Metralink in San Bernardino County

$3.9 million Caltrans— Reconstruct the Apache Trail
Interchange on Route 10 in Riverside County

$1.6 million North County Transit District - Acquire
one new train set to expand commuter rail in San
Diego County

$1.7 million Caltrans—Build new freeway connector
ramps at the Route 94/125 interchange in Lemon
Grove in San Diego County

$2 million CSU Fresno— Develop preliminary plans,
working drawings and related program management
for CSU Fresno Events Center.

lion Sacramento Regional Transit — Extend the
Sacramenro South Line light rail from Meadowview

Road to Calvine Road in Sacramento County

$2bn'd’ﬂﬁm Sacramento Regional Transit — Extend
Sacramento Light Rail System folsom Line to
Downtown Folsom and from 7th/8th Streets in
Sacramento to the AMTRAK Station

$16.5 million Sacramento Area Council of
Governments — Incentive for reduction of emissions
from heavy-duty diesel engines in Sacramento County

$16.6 million SACOG/Yolo Transportation District—
Provide approximately 50 replacement low-emission
buses for Sacramento and provide Yolo bus service

00 Kern Council of Government Metropolitan
Bakersﬁald System — Study to reduce traffic conges-
tion in the metropolitan Bakersfield area

53 million County of Sacramento — Interchange mod-
ifications to the Route 50/Sunrise Boulevard
Interchange in Sacramenta County

$2.3 million Bay Area Rapid Transit District —

Expansion of the Balboa Park BART Station in the city
of San Francisco

Mm‘imn’n City of West Hollywood — Repair, maintain
and provide mitigation to upgrade Santa Monica

Boulevard in the city of West Hollywood
Sl.&]ﬁﬁ[bﬂ SCRRA ~ Construct a new Metrolink sid-

ing in Sun Valley between Sheldon Street and Sunland
Boulevard

$160,000 City of Los Angeles — Remodel

the intersection of Olympic
Boulevard/Mateo/Porter Street
and install a new traffic signal.




Spa  Work in Civil Engineering
Civil Engineers are fond of saying that
what they do is not “rocket science.”

Move over, Wernher Van Braun.

Caltrans, together with the aerospace
industry and the University of California
at San Diego, has just embarked on
construction of an experimental bridge
that uses aerospace industry-developed
carbon-fiber materials for longitudinal

trdlvmanr 15,

girders and fiberglass for the bridge deck.
Although not the first use of these materi-

—

als on a bridge, it is the first on a major

-
-
-
-
-
-
-

highway with heavy truck traffic. Route 86
is a major route for movement of goods to

and from post-NAFTA Mexico.

The bridge, on State Route 86 over the Kings Stormwater
Channel at the north end of the Salton Sea, is composed
of two 9.75 m (32 ft.) spans, 12.8 m (42 ft.) wide, resting on

concrete abutments and bents.

UC San Diego designed the bridge in conjunction with the
Division of Structure Design. John Pagano and Paul Stevens
of Caltrans were project managers for the highway project of
which the bridge is a part.

“This is probably the first time in recent history that we were
able to do full-scale testing in the laboratory before con-
struction of a structure says €arl Seaberg, Caltrans
Structures Design Engineer. “We tested it at four times the
design loadings, and we couldn't make it fail"

Use of the materials was first suggested to UC San Diego
bridge expert Frieder Seible by the U. S. Department of
Defense. Defense, concerned that the industries it had




Tfne.

spawned for the Cold War could not be sustained any

longer on aerospace alone, went hunting for uses to which
the materials could be applied in an etfort to keep those

industries viable

SR EETT IR

In 1996, the Defense Department suggested to Seible a
project whose cost could be shared by the Defense
Advanced Research Projects Agency, the aerospace indus-
try, the UC system and Caltrans. Alliant Technical Systems
of Salt Lake City, Utah, and Martin Marietta Materials in
Raleigh, North Carolina, supplied the materials. Seible
tried out the idea on Caltrans Deputy Director Jim
Roberts, who sent his Structures Division looking for a

suitable application

¥ I i

“This bridge is a precursor to a composite cable stayed

bridge over Interstate 5 at Gilman Drive in San Diego,”
says Seaberg, “We wanted a project with a suitably short

P 1) g
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“This is probably the first time in
recent history that we were able to do

« full-scale testing in the laboratory

before construction of a structure..”
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span where we could monitor its performance before try-
ing a more ambitious project. We didn't know much about

/

composite materials and the Defense Department and the

composite industry didn’'t know much about bridges. The

Route 86 site was the most promising.”

Together with the University, Structures developed a
bridge that used carbon-tiber tubes, about 355 mm in
diameter, as the main longitudinal structural elements,

and a fiberglass bridge deck.

The tubes are manufactured by passing woven carbon-

fiber cloth filaments derived from heating artificial or
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Carbon fiber

Carbon fiber, a polymer, is a
form of graphite, which is a
form of pure carbon in which
carbon atoms are arranged
in sheets of hexagonal rings

that look like chicken wire

In carbon fiber, these sheets
are long and thin, You might
think of them as ribbons of
graphite. When bunches ol
these ribbons pack together,
they form fibers, hence the

name carbon fiber.

Carbon Fibers are not used by
themselves. Instead, they're
used to reinforce materials
such as epoxy resins and
other thermosetting materi
als. We call these reinforced
materials composites
because they have more

than one component.

Carbon fiber - reinforced
composites are very strong
for their weight. They're
often stronger than steel,
but much lighter. Because

of this, they can be used to
replace metals in many uses,
from parts for airplanes and
the space shuttle to tennis

rackets and golf clubs.

—

The tube-deck panel combination was so
strong that testers at UC San Diego could

not make it fail,

natural organic compounds to high tempera-
tures through a resin bath and then winding
them onto a mandrel, or large spool. When the
winding is complete, the carbon-fiber tube is
heat-cured to provide necessary strengths and

the mandrel is extracted.

The tubes, six for each span, are filled with con-
crete to increase mass and enhance the load
transfer within the tube These are supported on
conventional concrete abutments and bent sup-
ports. The tubes are connected to the supports

with reinforcing steel.

The deck panels are built up from components
that are manufactured by a process called “pul-
trusion” (the opposite of “extrusion”™ by pulling
fiberglass material through a resin bath and cur-
ingoven The fiberglass is the same material that
is found in a wide variety of everyday applica-
tions, such as ladders, boats and cars. Special
protection 1s required to guard it from exposure

to natures elements

The panels are of a web design that is 3 m long
and 12.8 m wide, and are anchored to the tubes
by steel dowels protruding from the tops of the
tubes. Concrete provides shear transfer between
the tubes and the deck Aber the deck i3
anchored down. a riding surface of 20 mm of

polymer concrete is overlaid on the deck

Because of the bridges
unique construction, partic-
ularly its weight, which
is about a quarter that of
a comparable conventional
bridge. Caltrans was able to
do full-scale testing in UC
San Diego’s structural testing
facility The lab applied cyclic
load testing to determine the
bridge’s strength, applying two million cycles

of repetitive Toad application.

“We couldn't make it fail” says Seaberg. “We
got to four times the design load and couldn’t
apply any more due to the capacity of the test-
ing equipment” The bridge was tested for
structural characteristics of the tube, plus all
systems — tube-to-deck connections; barrier
rail-to-deck connections; tube-to-support con-
nections; overall performance under load;

fatigue and seismic performance.

While the performance of the bridge under test-
ing was highly satisfactory, many questions
remain. The bridge will be instrumented for
actualload testing, and monitored under use for
several years. The Kings Stormwater Channe!
was chosen because it provided a location
where the technology could be tested on short
spans; Caltrans bridges typically have 30 to 60 m
spans. How the material will perform on spans

like those must be determined.

Testing indicates that the structure’s response in
a seisnmc event would be superior to that of a
conventional bridge; however, its performance

i an actual seismic event obwously hae Y(\t to be

evaluated. The carbon composite material has a



very low coefficient of thermal expansion. Using it in con-

junction with other materials that have higher coeffi-
cients of expansion, such as concrete or steel, will be one

of the challenges we face as engineers

The cost of the Kings Stormwater Channel Bridge is sev-
eral times that of a conventional structure, but this is
“one-off technology” Costs are likely to drop substantially
if the technology makes its way into general use. And
because of the materials' strength it is likely that life-cycle
costs will tend to be lower; the material does not need

paint and it is inert. There is nothing to rust

Then, too, while there is an unquestionable beauty in the
eye of a structures engineer, the Kings Stormwater
Channel Bridge, as it stands today, with its tube and
deck construction, probably would not
please the average neighborhood beautifica-
tion committee. If the technology gets into
general use, we'll have to find a way to make

it more attractive.

Ultimately, the technology may have specitic

applications, rather than general ones

Carbon

Because of its strength and lightness, its chall
ease and quickness of construction appear gircles
to be superior to those of conventional
structures, making it an obvious candidate
for use in emergencies, especially those

where construction is necessary under traffic.

“This technology shows a great deal of promise” says
Seaberg “It'll be several years before we have a picture of
just how much promise it does have, but we are already
using carbon composites and fiberglass column jackets
for seismic retrofits. We are also planning to use them for
the rehabilitation of the Schuyler Heim Lift Bridge decks
in Long Beach.

“| expect that as we gain knowledge of how to use the
material and industry learns of how to apply the technol-
0gy to our market we will see a wide variety of applica-
tions, including bridge strengthening, repairs, sign
structures, sign or light poles, and foundation piling,”
says Seaberg “l can envision other uses for typical instal-
lations. such as guard or barrier railing, guard rail posts,
concrete reinforcement, large diameter pipes, prefabri-
cated culverts, earth retaining systems and sound walls
The material is best used for high strength applications,
especially it site conditions indicate that corrosion can be

expected or if lightweight materials are necessary.”
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by Larry Orcutt * Headquarters Maintenance Chief
- Photos by Don Tateishi
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In the more than 100 years of proud
history of the California Department
of Transportation, 155 workers on
California highways have been killed
while trying to perform their duties.
Twenty-nine maintenance workers have
lost their lives on highway roadsides
since 1972 as a result of being struck by
errant vehicles. Many more have been
injured. These tragic statistics have led
Caltrans to a serious examination of
designing for maintenance-friendly
highways and roadside environments.

In essence, any design feature that requires a worker to be
near traffic, whether in a vehicle or on foot, is one that
increases the danger for workers. Designs should allow
workers to work well away from traffic and even better,
behind a physical barrier. Reducing or consolidating the
number of maintained roadside features or allowing for
mechanical maintenance operations also are important

long-term safety concepts.

And, concurrently, most of the features that protect work-
ers also provide benefits to California citizens in the form
of lowered maintenance costs, lowered traffic congestion,
reduced herbicide use, reduced groundwater degradation,

less erosion and longer facility life-cycles.

What does this require of design personnel? It means the
job of developing maintenance-friendly highway design
starts with scoping Funding for maintenance safety
improvements and other features that reduce maintenance

life-cycle costs should be included in the cost of the project.

Knowledgeable maintenance staff should be a
-part of all project development teams, and
project plans must be reviewed carefully by
maintenance personnel. When developing a
- Project Initiation Document for the rehabilita-
tion or improvement of an existing facility, the
Project Engineer should perform a field review
with Maintenance staff to identify features that

could put workers in danger or increase maintenance effort.

Maintenance-friendly highway design starts with the
pavement. The most dangerous place for a maintenance
worker is in a traveled highway lane, even though all pos-
sible safety measures are being taken. And the worst
enemy to pavement longevity is water. Where appropriate,
and especially on busy freeways, new 40-year pavement
design standards help meet cost, congestion reduction,
safety and longevity objectives.

Only slightly less dangerous than the pavement itself are
the median and road edge of a busy freeway. In general,
designs should accommodate mechanical, rather than
hand maintenance operations. Median plantings should
be avoided wherever possible; when local pressure for
beautification forces the department to use median plant-
ings, indigenous plants, or those adapted to the local
environment and requiring little or no care at all, should
be used. (Caltrans’ old friend, the oleander, has been a
great median planting for years, but now is under siege by

California’s newest pest, the glassy-winged sharpshooter.)

Where possible, continuous median concrete barrier should
be used to minimize the number of visits maintenance work-
ers must make to a highway median. Pavement should
extend to the median barrier to eliminate weed control and
allow for mechanized sweeping. Remember, sending a crew

to work in the median of an operating freeway increases

Figure 607.2A
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worker exposure and requires closure of both fast lanes. As
capacity is strained on the busiest freeways, even in off-
peak hours, this often means traffic congestion.

Recent revisions to the traffic manual provide guidance
for the placement of concrete rail at the shoulder. Concrete
rail at the outside pavement edge, in lieu of metal, mini-
mizes the number of visits maintenance workers will have
to make for repairs. Remember that rail is generally placed
in areas that take the most traffic hits. Building in mainte-
nance tasks into these areas increases the risk of worker
injury. Pavement should extend to the barrier to reduce

weed control and allow for mechanical sweeping.

A fully paved outside shoulder reduces exposure of soils to
erosion and allows room for maintenance vehicles to make
necessary stops. Designers should also consult with main-
tenance staff to provide frequent pullouts where vehicles
can be parked off the roadway —shielded from oncoming
traffic— during operations. Pullouts may be used not only
by maintenance staff, but by surveys or designers and oth-
ers making on-road field inspections.

Designers should group facilities that have to be manipu-
lated by hand, such as traffic and irrigation controllers,
well away from the traveled way, and wherever possible,
allow access to them from side streets, rather from within
the highway right-of-way. They should be placed on the
inside, rather than the outside, of curves, since errant
vehicles tend to stray toward the outsides of curves. Access
to these facilities at freeway interchanges should be pro-
vided from nearby streets, rather than from the freeway.

Access to steep cut slopes should be provided from the top
of the slope, to allow for mechanical litter and weed con-
trol and to reduce exposure of workers, vehicles and

equipment to errant vehicles.

Signs and light standards
and other appurtenances
should be placed well away
from the traveled way
and, where possible, incorpo-
rated into sound walls and
bridges, rather than adjacent
to them. Water should be
channeled away from the
roadway toward down drains,
which can become clogged,
causing sheeting on the high-
way surface and putting main-
tenance workers in danger
when they have to be cleaned.
National Pollution Discharge
Elimination requirements

mean filtration of drains and 3@

propeﬂy placed

Pullouts reduce exposure of workers
and vehicles to freeway traffic

Low-maintenance indigenous
plants mean fewer trips to road-
sides by maintenance workers.

Desigriers-should consider graffiti prevention and removal

by-using-appropriate plantings. Signs and other appurte-

nances should be as inaccessible as possible fo taggersjuse

shrouds on signs that make them inaccessible to graffiti

artists. Access to sound walls for removal of graffiti and

debris should be provided from side streets rather than

from the traveled roadway.

These tips and others on maintenance-friendly design

generally can be found in the Caltrans Highway Design

Manual. But there is no substitute for getting to know your

counterparts in maintenance. Assuring that maintenance

and safety are considered carefully during scoping and

design is the responsibility both of Design and Maintenance.

Where
should provide side slopes that
are 1:3 or flatter. This allows the

operation of mechanical mowers

possible,  designers

and other equipment. Flatter

Next project you get, call up one of the gang with
the orange trucks and go out and look together

at the project.

After all, if it can be maintained efficiently,

slopes not only reduce storm
water erOSiOn, they DrOVide a '
more driveable surface to allow the driver of an errant vehicle

to recover control.

your design will look good, function properiy,
Save taxpayers' money and may just save a life.




It’s probably not the last piece of the

L.os Angeles Basin’s transit puzzle, but it
certainly is a big one that is already having
a strong positive effect on the cityscape of

California’s largest urban agglomeration.

The Los Angeles Metropolitan Transit Agency’s new Red Line,
operating since June 24 of this year, has had a galvanizing
effect on the other elements of the city’s public transportation
system, causing impressive ridership gains on connecting
buses, the existing subway, and Metrolink.

The new $4.7 billion project was financed partly by more
than $550 million from the State

individual design and specially commissioned artwork
integrated into its structure and streetscape above, often
reflecting the history and character of the surrounding
neighborhood with entertaining and whimsical features that

make many stations worth a tourist’s visit on their own merits.

In a city famed for its fealty to the automobile, the line’s
ridership has astonished everybody. Within two weeks of the
opening of the North Hollywood extension, average daily
boardings on the Red Line subway system jumped 89%, from
64,190 to 121,477 Daily ridership on the entire Metro rail system
(Red, Blue and Green Lines) increased to 211,015, 42% over
the May ridership of 149,050 boardings. This is largely due
to the increased connectivity provided by the link to the San
Fernando Valley and the success of MTA's newly inaugurated
Rapid Bus lines along Ventura Boulevard and Wilshire/

Transportation Improvement Program,
plus other State-administered federal
funds of almost $240 million, bringing
the Caltrans-assisted financing to
almost $800 million.

More importantly, the opening of the

Red Line represents the culmination of a 20-year partner-
ship between Caltrans and the Metropolitan Transit
Authority that lasted through a disastrous methane gas
explosion, a decision to reroute a major portion of the line in
downtown Los Angeles, a $115 million shortfall, and calls to
end the project. When revenues began to fall short during
the recession of the early 1990s, Caltrans worked out an
arrangement allowing the district to use State funds to con-

tinue building as it searched for other financing.

And while Caltrans did not have a formal role in construction
oversight, Caltrans' Linda Wright often found herself slogging
through unbraced mud tunnels to assure that the progress
pay work for which the district was being reimbursed was
being dore.

Through it all, from preliminary engineering and design
through opening day, Caltrans worked with the district to
keep the money flowing and to support the project against
those hoping for its demise.

The 28 km (174 mile) Red Line operates between Union
Station in downtown Los Angeles, and North Hollywood.
Over its length, the line serves 16 stations between Union
Station and North Hollywood. €ach of the stations has an

Whittier Boulevard. These corridors feed into the Universal

City and Wilshire Boulevard stations from the Valley,
Wilshire district and East Los Angeles. Red Line ridership
has already reached levels MTA had predicted for one year

after the final segment’s opening.

But the line is beginning to show other cityscape benefits
as well. All three Hollywood stations are centers of major
redevelopment efforts and economic improvement projects,
both public and private, as part of the ongoing “Hollywood
Renaissance” A number of joint development projects tied
with financial district revitalization, including the
Amundson tower and the rehabilitation of the Pantages
Theater at Hollywood and Vine are improving the quality of
urban life around them.

Linda Wright: “The State has been vindicated in its support
of this system. It is now paying off. The light and heavy rail
and feeder bus systems are booming. And people who are
transit dependent are able to take trips they were never able
to take before. That’s a real improvement in mobility.

“The partnership that we have developed with the
Metropolitan Transit Agency has been tested and found to be
a very strong one. As Los Angeles continues to develop its
system, we will be there with them”



Secretary Maria Contreras-Sweet in
celebrating the Red Line opening.
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To find Caltrans newest designated Scenic Highway, it is necessary to ascend to

the roof of California. Route 395, snaking along the eastern brow of the Sierra,

runs along at an altitude that is higher than most private aircraft routinely fly,

with several passes higher than 8,000 feet.

“This is £1 Camino Sierra,” says Tom Hallenbeck, Caltrans’
_ﬂ!nélr'ge!ic young manager in District 9. “This highway is
really two things,” he says. “It is a major interregional
route for long distance travel and freight - and it is also the

Eastern Sierra’s Main Street”
And in addition, in Mono County, it is a scenic wonder.

Your first encounter with Mono County on Route 395
about 45 minutes south of Reno is a spectacular one:
Topaz Lake, lying at 1500 m (5000 feet) altitude in

today’s summer sun and about as topaz as you can get.

Out on the lake, serene on a serene August day, fishing lines
cast from lazily bobbing boats lace the
water in quest of Topaz's storied trout.
Rimming the lake is a brilliant carpet of
kelly green, a sharp contrast with the dun
and gray of the landscape surrounding it.
At the edge of the lake is a gaggle of seag-
ulls, happily getting their feet wet.

The towns along 395 —Topaz, Coleville,
Walker, Bridgeport—are testimony to a
pioneer spirit that braves the awesome
winters and arid summers of the eastern
Sierra. And between these towns, in the
lonely outback of sagebrush and rock,
bungalows of various coniigurations
huddle against the elements. A Route

395 traveler pictures their occupants

Photos by Don Tateishi

Mono County’s
main street.

hunkered down inside, awaiting the arrival’
black helicopters from the UN you keep hearing

or worse, aliens.

Just south of Coleville, you pass a sign that says this

way has been adopted by a local llama 'sa_T&Ei’_op. ;
Makes sense. A llama would have plenty to do aut here
this rocky country, which resembles nothing so much:i
the arid side of the Andes.

District 9 surely must have the most successful Adopt-A-
Highway program in the state. “Mono County folks are
proud of their road,” says Hallenbeck. “Virtually every
stretch of Route 395 that could be adopted not only has
been, but there’s a waiting list for a lot
of areas” Hallenbeck tells of one resi-
dent who moved from Mammath to
Santa Barbara, but who would refurn
several weekends a year to do his stint

on the roadside.

Walker is the gateway to the Walker River
Canyon, where Caltrans showed its met-
tle five years ago, reopening Route 395
within six months after a devastating
flood that washed out most of 16 km (10
miles) of the highway. As you drive south

California’s
newest scenic
highway is

along the river. great gouges in the river-
bank give abundant evidence of the

river’s rampage.



b
li. b
‘ ‘- ‘I. H-I|l" ‘_‘ _I.Iq_.. - II‘L‘_.
Bt v L L e
I T PR atbepi i (L -t
= ra s el 1l L

i by
= * Ly




'E ROUTE 39

I could feel it coming,” says Buddy Bayer. Mamtenance
Supervisor for the Lee Vining Mamtenance Station. "It
snowed four to five feet in one weekend, then we got a
warm spring rain Evervthing came down, and when it

did. it took the highway withat”
Will the road stay there the next tune?

“It ought to.” said Hallenbeck, who headed the design team
for the reconstruction. “We designed every kind of armor

available to us mto that highway”

A trip along Route 395 in
Mono County provides a
shifting palette of color
and beauty.

The Walker River reconstruction team won plaudits from
a host of agencies for its fix of the river channel as well as
of the road &mploying a geomorphologist, Caltrans
replaced eddies and river veins and planted the channel
with native plant species. So far it has paid off Fishing
must be good. judging by the number of anglers on the

hank. And the road looks like it’s there to stay

Through this canyon, a driver had best leave early for any
appointments. On this twisting, two-lane highway, you
travel mostly at 65 km7h (40 MPH) in caravans headed up
by bulbous RVs towing Volkswagens, followed impatiently
by seven or eight macho SUVS The SUV drivers keep edg-

ing over the centerline for an opportunity 1o pass

Mono County’s seat is in Bridgeport, whose architecture
bears the signature of the pioneers who settled there more
than a century and a half ago. With the exception of the
great white pile of a county courthouse that owes its style
more to the ancient Greeks than to Billy the Kid, this is
arguably o cow town, plunked down in the midst of a

grand high-Sierra valley that looks as if maybe it was the




inspiration for the old Bonanza TV series. Bridgeport
hosts an annual rodeo to show you what life in the old

west was like.

Heading south for 30 km (18 miles) through pastures, 395
then ascends to the 2480 m (8136 - foot) Conway Summit,
which yields a breathtaking view of a jewel among a coun-
ty full of them. At your feet, from a thoughtfully-provided
vista point, is Mono Lake, the focal point of a huge natural
basin ringed by rugged peaks. Up here, you really can see

forever, to mountains as much as 200 km (120 miles) away.

Beautiful as it is, Mono Lake isn't the kind of mountain
lake you think it ought to be. No trout here. Alkali and
brine have been washing into this lake for millennia, mak-
ing the lake uninhabitable for the creatures you normally
associate with alpine lakes. Nevertheless, it’s an ecologi-
cal soup for the thousands of seagulls that fly in from the
coast each year to mate and chomp on the brine shrimp

that live in Mono's icky waters.

Mother Nature got pretty creative around Mona Lake
Sagebrush, Jeffrey pines, volcanoes, tufa towers, qulls,
grebes, alkali flies and fresh and alkaline waters com-
prise a world at a transition between the Sierra and the
Great Basin Desert. Pronghorn antelope
graze in the Bodie Hills while yellow-bel-
lied marmots bask in the summer sun.
Great Basin spadefoot toads fill the
evening air with a chorus of croaking while
nighthawks hunt for insects in twilight.
Wilson's Phalaropes feast on alkali flies in
preparation for their non-stop flight to

South America.

Embracing 14 different ecological zones,
more than 1000 plant species, and rough-
ly 400 recorded vertebrate species within
its watershed, Mono Lake and its surrounding basin

encompass one of California’s richest natural areas.

Lee Vining (the town) overlooks Mono Lake. According to
Buddy Bayer, who knows just about everything there is to
Ketow about Morio County, Lee \'irfrrl\‘ﬁ (the rrtiter) found-

ed Lee Vining. He struck a pretty good vein there, but

later found a better one over in Bodie. Vining’s life ended

when his gun fell out of his halster onto the floor of his
buckboard and shot him.

Bayer, who is retiring in a couple months, has been
around this country for most of his life, with the exception
of three years when he went off to work on the Nimitz
Freeway in Oakland. He's happy to be back in a county
whose name, “mono”, means beautiful in Paiute. And

looking around at these mountains, lakes and high mead-

ows, we'd have to agree with the Paiutes.

Cowtown, county seat, mining

town, Bridgeport shows off its
Western heritage with
an annual rodeo.

South of Lee Vining, you see the first
evidence of District 9% objective
worked out with nearby cities, counties,
planning agencies and other state and
federal outfits that oversee 98 percent
of the land up here, to provide a four-
lane highway all the way from Lee Vining to Route 3955
junction with Route 14, just above Inyokern. Yeager
Construction Company is building a 20 km (12-mile)

project to convert the highway to four lanes.
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This is Mother Nature’s country, especially today, with the
onset of a summer thunderstorm. Virga descends out of
puffy cumulo-nimbi; the rays of a blazing August sun
remind you of that great old Hebrew National Franks
television commercial. It’s a painter’s palette - azure lakes
with brilliant green fringes around them, earth tones on
mountains that are dappled by snowy glaciers. A traveler
who stops along the roadside is rewarded by the delicate

smell of mountain heather.

In the late 1980s, Caltrans tried to fool with Mother
Nature along Route 395, as it continues
south toward Mammoth, by installing
special fences with modules that rotated
and, theoretically, aligned themselves
with changing winds. That was supposed
to drop drifting snow before it reached
the highway. The fences worked, but con-

ventional ones were just as good.

Dead Man Summit, 25 km (15 miles)
south of Lee Vining, is among the highest
of four Mono County summits that, with
a qgood snow storm, can yield a solid
200 km (125 miles) of chain controls.
(The dead man, by the way, was a post-
man trying to get the mail through on
skis. The mail eventually got through, but
he didn't. Bayer relates that the mail-
man's boots remain nailed to a tree near
the summit.) Route 395 provides an
astonishingly smooth ride, in view of the
fact that chaining-up is an all-too- fre-

quent occurrence in wintertime.

ecological soup

that nourishes all

manner of exotic
life forms.

From this summit, you descend into the
awesome Long Valley Caldera, at the eye
of which lies one of the nation’s grandest
ski areas, Mammoth. Those impatient
skiers are a good reason behind Caltrans’
objective of providing four lanes down to
Route 14.

Mono Lake: an

There’s a whole lotta shakin' goin’ on here. Maybe it’s
because, as Buddy Bayer says, 21 volcanoes ring the area.
The Caldera was formed about 760,000 years ago in an
eruption that blasted out 150 cubic miles of magma from
beneath the Earth’s surface. If you're counting, that's an
explosion 2500 times as big as the one at Mount St.
Helens. It blew ash all the way to Nebraska and dumped a
blanket of regurgitated earth around Bishop that was 150 m
(500 feet) thick.

It ain’t over yet. Earthquake activity has picked up greatly
since 1978 and, mindful of the potential
for another blowout, Hallenbeck and his
people participate regularly in disaster
exercises with other agencies to keep the
transportation link open should another

earthquake occur.

There's one last outlook as you're
descending out of Mono County, this one
at Sherwin Summit, where Bishop's great
valley spreads out at your feet. To gaze
upon the Owens Valley is to know that the
Los Angeles Water and Power Agency,
right here, defined once and for all the
antithetical notions of Northern and
Southern California. And that notion lies
around water Whether or not the agency's
purchase of water rights in the early 20th
century Tuined this valley, as some con-

tend, is moot

The valley as you descend into it, is a
welcoming pastiche of greens, almost
like a carpet on which you land after fly-

ing so high in Mono County.

In all of this, Caltrans sits serenely in
Bishop, an outpost far from the hurly-burly
of California’s busy cities, but nevertheless
keenly attuned to its job of keeping travel
flowing. And Tom Hallenbeck, Buddy
Bayer and their comrades in District 9
intend to keep the astern Sierra’s main
street open and moving, whatever Mother

Nature may dish out.



to protect scenic highway
at would diminish their aes-

for ofﬁcia'l ﬂmgnation iﬁenﬁfying
and defining the scenic corridor and
adopting ordinances to preserve scenic
quality. A scenic corridor is the land

generally visible from a motorist’s

line of vision. If the view extends to

the horizon, a city or county may

select a reasonable boundary

| Minimum requirements for scenic

corridor protection indude regu-

lation of land use and density

‘! _ of ‘development; land and site
' ~ planning; control of outdoor advertis-
o ing, earthmoving and landscaping; and
~ attention to design and appearance of

~ structures and equipment.

A city or county with jurisdiction over
lands next to the highway must inspect
and evaluate the route to determine if
it meets current criteria. It then adopts

4T BRI tl, Sl 1
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a protection program and submits a resolution to the

Departmental Transportation Advisory Committee

through an appropriate Caltrans district office. After
review, the committee can recommend that the Caltrans
director designate the highway as scenic.

identiﬁes scenic highways on travel
maps, and others produced by the
State Division of Tourism.

Official scenic highway status does
not restrict highway improvements,
However, Caltrans works with
appropriate agencies to coordi-
nate transportation proposals and
maintenance activities to protect

the corridor as much as possible.

Designation does not preclude
development, but the program
encourages development that does

not degrade a corridor’s scenic value.

Caltrans checks scenic highways at least
every five years to assure that they
remain scenic and may revoke the
designation if local agencies cease to
protect them. In addition, a city or coun-
ty may request revocation if it no longer
wishes to be part of the program.




by George Hartweli
Office of State Landscape Architecture
Photos by Don Tateishi, Herb Holman, George Hartwell

n any given day in our state, mountaintops
may freeze, rain may lash the coastline,
snow can race with a blizzard’s fury across

a volcano’s face, or a boiling sun can superheat
desert sands. Within California’s diverse
habitats lies a mantle of vegetation—

a spectrum of natural diversity, manifest in
every imaginable size, shape, texture, form
and color, shifting constantly. Most of

the time the change is imperceptible and
associated with plant life’s complex, interactive
relationship with everything else around it,
below it and above it.

For California travelers, it’s a slow-motion
picture of grace, beauty, form and function.
Sometimes, however, the change may be
overwhelmingly fast and irreversible, the
result of human impact on the landscape.



Californias Changing Landscapes, by Michael Barbour, CaliforniaWILD (California Wildflowers i Landscape
Bruce Paylik, Susan Lindstrom and frank Drysdale, is a Design) is a Caltrans program that seeks to identify,

contemporary work that speaks to the issue of rapid protect and enhance roadside remmant native

environmental change:

“Vegetation is the plant cover of a
region, the clothing over the land
This thin cloth is at once durable
and fragile, able to repair and
reproduce itself for centuries if the
environment remains stable, but
subject to irreversible unraveling
when environmental stresses

become too severe; When vegetation is disrupted, its

plant communities. These natural
resources are important for their
environmental, aesthetic, scientific,
cultural and educational values
Some are rare. And.although native
wildflowers —often displayed in
wildly colorful seasonal displays
along roadsidés —are the showy
elements of the CaliforniaWILD

program, they are just one partof a

integrity is fractured. The degraded cover loses ecologi- natural association that can include grasses, herbs,

cal relationships and diversity - both plantand animal woody shrubs, trees, mosses, lichens, ferns and more




lransportation system development

affects Nature's delicate balance,

making Caltrans’ job as steward of

natural roadside resources

critically important. This role

is not unfamiliar. Caltrans
works diligently to
avoid adverse environ-

mental impacts and,

where that is unfeasible,

mitigates them.

The components of a healthy native plant community fit
together in unique balance, whether on or off the road-
side. CaliforniaWILD has identified 20 “botanical man-
agement areas” (or roadside reserves) that represent
California’s diverse plant communities. The program’s
objective is to preserve natural biodiversity in roadside
environments, combat invasive weeds that threaten
them and discourage human activity that is inconsistent

with habitat conservation.

Many of California’s roadsides provide places where natu-
ral landscapes can be protected and restored. In some
instances, they represent the last physical links that join
fragmented vegetation communities. These “DNA super-
highways” enable the unimpeded flow of plant and

animal genetic continuity from one place to another.
The value of native vegetation was underscored profounad-
ly by Rachel Carson in her 1962 book, “Silent Spring”™:

“The earth’s vegetation is part of a web of life in which

there are intimate and essential relationships between

plants and the earth, between plants and other plants,

between plants and animals. Sometimes we have no
choice but to disturb these relationships, but we should do
so thoughtfully, with full awareness that what we do may

have consequences remote in time and place”

California’s patterns of vegetation have changed dramati-
cally since European settlers first came to California.
Changes in land use increased in frequency and intensity
as population increased, cities emerged, agriculture
converted native grasslands to non-native species, and

highways were built to link farm and market, town and city.

The introduction of non-native, invasive species— either
intentional or inadvertent —wrought catastrophic environ-
mental change to much of California’s natural landscape.
Perhaps nowhere is this so apparent as on roadsides. And
thal’s whal travelers see most ofien, up elose and per-
sonal. Noxious weeds that exist in natural balance in their
place of origin, without environmental factors that keep
them in check at home, have invaded roadside natural

areas with a vengeance and have displaced native



vegetation, sometimes completely. The environmental and

economic costs of these noxious weed invasions are
immeasurable. Still, many California roadsides, even gross-
ly degraded ones, represent a repository of the natural land-

scape and offer the potential for restoration.

The Federal Highway Administration, implementing national
policy, law and executive order, has assisted

states, including California, in developing
“environmentally beneficial” land-

scape practices that require the

use of native plant materials whenever

possible. Other guidelines prescribe

cooperation in the nationally driven

effort to eradicate invasive weed species

from state highway roadsides.

A renaissance of awareriess of the need Yo pro-
tect California’s natural heritage, restore what we can and
control invasive weed species has changed in great part

the culture of Caltrans and the way we think of roadsides.

In the 1930s, the national concept that “America’s road-
sides are America’s front lawns” produced a manicured,
irrigated roadside landscape comprised mostly of

non-native plant species.

Formal, irrigated, non-native landscapes still play an
important role in providing a pleasant interface
between transportation infrastructure and communities
in urbanized California. Rural and suburban
roadsides, however, may be viewed much

differently. In these special places, pro-

grams like CaliforniaWILD and others

can help maintain and restore natural

wildflower meadows, native grasslands,

chaparral scrubs, mountain forests, desert

habitats and other remnants of California’s

great ecological diversity.

And if, in doing so, our roadsides present
travelers with a great splash of natural color,

so much the better.




By Pat Reed - District 7 Public Affairs
Photos by Steve Devorkian
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TO HISTORICTLOS AMGELES DISTRICT

7urn—oﬁf£e~cen/upy Ukrctorian .s‘/r'ee/fr_'gﬁls once again grace the
J0~yem'-ofJ Adams- fzyue/'oa Historic district, near the anzbe:‘.s‘z'{q of
Southern Gczﬁﬁ)nu‘a between Cxposition Fark and downtown Los fza';yefe.s:

Caltrans officials and Los Angeles community

leaders are celebrating the completion of a proj- =

ect ta install 33 identical replicas of the original
1906 streetlights that were removed when
Figueroa Street was widened during the Harbor

Transitway construction.

“This project is a unique example of how
faderal, state and local agencies can wark together
to provide community improvements in a large
metropolitan area,’ says Caltrans District 7
Director Robert W Sassaman. "We are pleased
to have played a rolé in helping to restore the historical charac-
ter of the Adams/Figueroa neighborhaod

In 1991 the City of Los Argeles proposed replacing the
original streetlights with modern, high-intensity cabra heads
that were a far cry fram the ornate, warmly glowing, pedestri-
an-friendly lights that residents had cherished since the 19205

When the Caltrans Environmental Planning team
assessed the impact of construction on the historic
neighborhood, it determined that, although its
ambienice had deteriorated over time, many signif-
icant structures still remamed. To give the
streetscape an echo of its former glory and to leave
the neighburhood better off as a result of the high-
way-widening project, staff proposed returning the

streatlights and mature trees to Figueroa Strest

Caltrans landscape architect Bill Nagle developed a

plan to istall more 1906-style lights than had been
removed, plant 30 large Sycarnore trees on Figueroa Street
between 21st and 33rd streets and on Adams Boulevard
between |-110 and Figueroa and install new, red-textured
pavernent in front of the historic Auto Club building.

Thanks to detective work by Diane Kane, Caltrans architectur-
al historian, a surprising discovery was made—Union Metal
Corp. of Canton, Ohio, the manufacturer of the original lights,
was still in business. And the original fronwork molds used to
cast them waere still in a factory storage raom. Russell Paling, an
executive with Union Metal, said, "It was a custom design for
Los Angeles” He added, "Our forefathers were very bright
They planned for this nestalgia to come back, They just didn't
know it would take this long”

According to Diane Kane: “When | did the environmental review
of the project area, | noticed that the original turn-of-the-centu-
ry street lights had been sorely beaten up and cannibalized over
time by neglect, vandalism and haphazard modern replace-
ments, There were still a number of operational fixtures, but they
were adjacent to modern buildings, while the historic buildings
had modern fixtures in front of them. Since the streetscape was
such a hodgepodge, | thought repairing the ariginal Fixtures and
returning them to the sidewalk in front of the histaric buildings

was a nice idea—it wasn't mitigation, it was an enhancement”



The Adams/Figuerca corridor had some very
well-organized, vecal neighborhoed groups who felt pas-
sionately about their remaining streetlights. Previously
concerned about additional traffic into their area from
the project, they were impressed and supportive of the
concept of restoration. As a direct result of the historic
lighting project, they dropped their opposition to the
widening and helped convince the Bureau of Street
Lighting to restore the historic lights.

The new light posts look identical to the originals,
However, the replicas were redesigned on the inside to
meet contemporary safety codes and standards They
have 18-watt fluorescent bulbs mstead of the 400-watt,
high-pressure sodium bulbs used in the cobra-style mad-
ern streetlights. Each replica light standard cost $10,000,
Property owners agreed to pay an extra fee ta the City of
L.os Angeles for maintenance.

Many of the city's elegant and elaborate streetlights are
disappearing, This project gave those involved a greater
appreciation of historic and arnamental strestlights as
warks of art. Community leaders predict the antigue look
will be so popular that other Los Angeles property owners
will want them, too.

Ms. Kane continues to work with the Los Angeles Cultural
Affairs Department to inventory the remaining lights and
to develop an overall plan/to protect and preserve them,
possibly on bikepaths or in historic residential neighbar-
hoods, using TEA monies. Anather spillover effect is the
possibility of extending the ornamental lighting on
Figueroa northward to the Convention Center and
Staples Centeér as part of the entryway into downtown

From the Trapsitway
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ON A NEW COURSE

ﬂﬁ?@mﬁnst massive set of projects on new alignment on a single route in California today is forging
Qmew cast-west link between Los Angeles and San Bernardino counties. Adopted as a freeway in
~ 1949 by the California Highway Commission, considered for rescission in the late 1970s, and raised

I from the dead by vigorous local support in the early 1980s, the $1 billion State Route 30 project,

: ;ﬁ:p_lh literally and figuratively, is breaking new ground.

"Route 30's mix of financial stakeholders is typical of the world of construction at the turn of the
century. The project consists of 11 segments funded through a complex financial stew of San
Bernardino County’s half-cent sales tax measure passed in 1989, Los Angeles Metropolitan
Transportation Authority’s (MTAs) Measure C, and several kinds of State, federal and local money.
And this intricate financial arrangement brings together a host of governmental agencies, includ-
ing the Federal Highway Administration, the San Bernardino Associated Governments (SANBAG),
MTA, both counties and seven cities, to look over the shoulders of Steve Keel in District 8 and Marco

Ruano in District 7, who are managing the projects. At the completion of the Route 30 project,

Caltrans will apply for designation as Interstate 210, allowing some reimbursement at Interstate

Program ratios to the many financial partners in the project.



When the 16 route segments are completed, the freeway will
extend between Route 66 in La Verne and Interstate 215 in
San Bernardino, stretching 45 km (28.2 miles) and provid-
ing a third alternative to the crowded Interstate 10 and State
Route 60. Between La Verne and San Bernardino, the free-
way will pass through Claremont, Upland, Rancho
Cucamonga, Fontana and Rialto. In San Bernardino, it will
connect with an existing freeway that passes through

Highland and ends in Redlands at Interstate 10

State Route 210 (30) will
include eight travel lanes
(including 2 HOV lanes),
freeway-to-freeway inter-
changes with Interstates
15 and 215, 16 local street
interchanges, two future
interchanges, and one HOV
interchange. Much of it will
be depressed below existing
streets so as to be less obtru-
sive to the nearby aties.
Storm  drain  channels,
required by infrequent but
heayy rairis in the nearby San
Bernardino Mountains, also
will cross over the top of the
freeway in'several locations.

Route 30’s complex finances also have created a complex
environment for project development. SANBAG is designing
eight of the 16 route segments and overseeing construction
on six of them. Caltrans is designing eight segments and
overseeing construction of 10, including the massive inter-

changes with Interstates 15 and 215.

Managing the 30 km (18 miles) of the route in San
Bernardino County is a new kind of Caltrans manager:
Steve Keel, one of the few Caltrans project managers who is
not a civil engineer. Keel, who has been with Caltrans for 20
years, has spent most of his career with the Route 30 project,
starting as a transportation planner working with local
agencies in developing the route concept and continuing as

the manager of the environmental analysis of the route.

Because local agencies in San Bernardino anticipated that
the route would be built and preserved much of the open
land for it, the project development process was able to pro-
ceed with relatively little of the sturm and drang that often

accompanies billion-dollar projects.

“That doesn’t mean it was a cakewalk,” Keel says. “Placing a
major project in an urban area always results in some con-
troversy, but the strong support of the local agencies was a

positive factor for the project.”

The project affects a iumber of valuable cultural resources,
including historically significant homes and other struc-
tures, and will take more than 200 residences. (Most of the
right-of-way has now been cleared and, as your airplane
from Ontario Airport passes through 1000 m (3000 ft.)
altitude, the corridor becomes easily identifiable.)

Among the project’s acknowledgements of nearby cultural
features is the construction of the Euclid Avenue
Overcrossing, part of a historic linear resource that is lined
with trees and cobblestones To assure its continuity,
Caltrans removed and curated the cobblestones, then
replaced them on the overcrossing. The structure is also lined
with citrus trees, which required additional depth

River stones embedded in the project’s structures are a con-
tinuing feature, since they appear throughout the cities and
towns through which Route 30 passes. Many historic build-
ings affected by the project are faced with river stones

The project also affects the residence and studio of Sam
Maloof, one of the nation’s foremost woodworkers. The
County of San Bernardino secured new property for Mr.
Maloof and is moving his residence and studio, both master-

works of craftsmanship, to that location.

Mitigation was also required to replace alluvial fan scrub and
woolly star habitats, southern oak woodland and other native
trees, as well as the San Bernardino Merriam’s kangaroo rat.
Overall, the environmental impacts of this large

project were relatively mild.

Today, three major segments of the main line are under
construction, as are a number of undercrossings and over-
crossings that will provide local traffic circulation while the
main lirie is being built. The biggest current project, at a cost

of about $86 million, is the interchange with Interstate 15,
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under construction since March
1998 and on schedule for completion
early in 2001 Nabil Fraywat is the
Resident Enginieer on the project,
and Mike Beauchamp is the
Structures Representative.

A big job with almost 1200 plan
sheets, the project will ultimately
result in movement of 2.2 million m?
(2.8 million cubic yards) of dirt,
including about 800,000 m® (ane
million cubic yards) of roadway
excavation. The project involves 21
structures, including one 1000 m
{3300 ft.) freeway-to-freeway
tonnector. Yeager Construction, the
contractor on the project, is building
most of the overcrossmgs on waste sfabs so as to save the
cost of falsework. Yeager is also the contractor on the two
adjacent route segments, allowing it economies of scale and
an opportunity to open almost 10 km (six miles) of the route

together at the completion of the job.

The highway's main line is a 50-year pavement design with
an asphalt-treated permeable base over an impermeable
membrane and edge drains to keep water from the sub-base.
Seventy-seven change orders have been required so far,
many of them to meet Interstate Standards because of the

highway’s eventual Interstate designation.

The most serious construction problem is wind. The project
essentially lies in the funnel that both on-shore and Santa
Ana winds use to traverse between the Pacific and inland
Southern California, whipping occasionally to a sustained
160 km/h (100 mph).

ASEMETES AL

With thousands of m? of disturbed ground, these winds,
which are capable of moving pebbles as much as 25 mm (one
inch) in diameter, sometimes whips up an awesome dust
starm that is unacceptable both to nearby residents and the
Air Quality Management District. The original contract called
for the contractor to use water as a dust palliative, but the first
good wind that came along demonstrated that there weren't
enough water trucks in Southern California to keep the dirt in
place. The solution, to use Suppress, a Pennzoil product, was a
model of how partnering between Caltrans and its contrac-
tors can work (see opposite page).

As conistruction has begun in areas that were cleared several
years earlier or were undisturbed, rodents (not the kangaroo
rats which Caltrans traps and relocates, then fences off rat-
free areas for construction) have high-tailed it out of the
right of way and into nearby residential areas. This has kept
Mike Lopez, a community liaison on the Los Angeles County
end of the project, busy helping the project’s reighbors.
Construction noise also is an issue for nearby residents, who,
until now, have had a buffer several hundred meters wide

from any activity.

One of the most contentious issues for the contractor and for
Caltrans is protecting disturbed ground from pollutants -
the Storm Water Pollution Protection Program. Construction
is inherently a messy business. Inspections for oil leaks and
other kinds of waste matter are rigorous; nevertheless, there
have been no shutdowns and the project is proceeding at a

vigorous pace.

When completed, Route 30 will cease to exist and Route 210
will extend effectively from Route 5 to Route 10 in Redlands,
a distance of more than 120 km (75 miles). It will relieve the
hard-working Interstate 10 and State Route 60 and provide
additional mobility for motorists and commerce throughout

the foothills of the San Bernardino Mountains.
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Osamd Hassoun (most folks call him Sam), Caltrans'
specialist in partnering, points to the Route 30/
Interstate 15 Interchange construction project as one
of the most successful examples of partnering ever

accomplished on a construction project.

The partnering process consists of formal steps to

agree on how to look for better ways to get the project

done, resolve differences and establish clear commu-

v,
A

nications between the department’s and the contrac-
tor's teams. The formal steps include a pre-construction
meeting, making an offer to partner, holding a kickoff
partnering workshop, conducting regular meetings
and team building activities, and going through for-

mal resolution when disputes arose

“The partnering atmosphere for the Route 30 project
was set both by Caltrans management and that of the
contractor” says Hassoun, “Then-RE Bryce Johnson,
Structures Rep Mike Beauchamp, and €. L. Yeagers
construction superintendent, Ron Renslow, really

made it work)

Nabil Fraywat, Caltrans’' current RE on the $86 million
interchange project, says that when he arrived on the
job, Caltrans and its contractor already had an atmos-

phere of trust and accommodation

Thus, when the issue of dust control during the violent
Santa Ana winds came up, he and Renslow started
looking for a solution together. They found that
Pennzoil's Suppress, an environmentally safe petroleum

emulsion that had been used only in trials to that date,

could hold the soil during violent windstorms. Fraywat

Caltrans and its construction contractors
are getting together as never before to
solve problems and keep jobs on schedule
and within budget.

GETTING IT TOGETHER

expedited testing of the material and getting approval
from local authorities, He and Renslow also agreed to
a shared-cost arrangement and developed a change

(II'(’(‘I‘ to d"()\\' its use.

In another instance, the on-the-job inspectors found
that Yeager's #4 inch screens were out of specifications
by two percent with a major pour coming up al
6 am the next day. Fraywat notified Renslow immedi-
ately of the problem, which could have shut down the
job, and then arranged for additional testing at 5 the
following morning, Renslow kept the job moving while
he checked out the screens, found the problem, and got

it fixed. The pour went on as scheduled.

“That's the spirit of partnering,’ says Fraywat. He is
backed up by Yeager’s Renslow, who observes that
there is both a natural conflict and a partnership
between the department and its contractors, and that
partnering has helped to offset the conflicts and solidify

the partnership.

And, says Sam Hassoun, the proof is in the interchange
project itself, which so far is proceeding on schedule,

within budget and with only minor unresolved disputes.
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By Ken Jackura - Office of Roadway Geotechnical Engineering

ifornia Department of Transportation has been actively implementing Soil
j.technology for._excavated slopes since the late 1980s. This technology
Surfaced in France in the early 1970s as a spinoff from &uropean tunneling

excavations where grouted steel rods were used to knit and support potentially

loose_rock slabs. French engineers were quick to notice the advantages of

extending this tunneling practice to support excavated, near-vertical soil slopes,

because of dramatically reduced costs over traditional methods of slope

stabilization. During this tirme, the French engineers coined the construction term

“Soil nailing."referring to the percussion method of installing the bars in early

slope stabilization schemes.

Soil Nailing is a “top-down” construction process that con-

sists of a soil slope excavated to a vertical, or near-vertical
orientation in 2-2.5 m high (6-8 ft.) lifts, internally
supported by closely spaced steel reinforcing bars fully
grouted in place. The bars are placed in an inclined down-
ward drill hole and gravity filled with high slump grout for
developing anchorage to the surrounding soil, The bars
are spaced at center to center distances of 1.2 to 25 m
(4-8 ft), with the tighter spacing with weaker soils
Potential soil movements are immediately resisted by
stress increases in the bars; thus, no bar pre-stressing is
required as in tieback wall systems. The exposed soil
face is covered with a 100-150 mm (4 - 6 in.) shotcrete
layer reinforced with steel rods and/or wire mesh for
additional suppart.

The National Cooperative Highway Research Program on
soil nailing contained the following summary of the bene-

fits of this cancept in a 1987 research report

Low cost: In soil nailing, the in-situ ground is used as one
of the main structural elements in the retaining structure,

the other structural element being the relatively low-cost

nails. The shotcrete or prefabricated facing has only a
local role, preventing the collapse of the soil at the face
between the nails. The facing is therefore relatively thin
and inexpensive. The low cost of the elements can pro-
vide significant savings in construction materials
compared to conventional selutions, which genem”y
require thick remforced concrete facings or prestressed

ground anchors

Light construction equipment: Soil nailing uses simple
drilling and grouting equipment (drilling by vibropercus-
sion and grouting generally by gravity). The handling of
ecpuipment is relatively easy because of staged construction,
making the technique particluarly useful in sites with

difficult access

Adaptability to site conditions: Application of the
system i flexible because the staged construction
process allows the geometry of the structure, the incli-
nation of the facing. and the density and dimensions of
the reinforcements to be adapted to the site conditions
and soil characteristics exposed at different levels

during excavation




fasy operation in heterogeneous soils: In heterogeneous
ground, where boulders or hard rocks may be encountered in
softer layers, soil nailing is generally more feasible than other
techniques such as slurry walls and soldier piles, because it
involves only small-diameter drilling for the installation of

the inclusions

Flexibility: Nailed soil retaining structures are more flexible
than classical cast-in-place reinforced concrete retaining
structures. Consequently, these structures can conform to
deformation of surrounding ground and withstand larger
total and ditferential settlements. This characteristic of soil
nailing can provide economical support for excavation on

unstable slopes.

Soil Nail Technology
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3. reinforced shotcrete

4. excayation

The first known implementation of a soil nail wall in the
United States was the privately contracted Good Samaritan
Hospital in 1976 in Portland, Oregon. Caltrans became one of
the first departments of transportation to implement the con-
cept with the design and construction of a small 3 m (10 ft)
high soil nail wall on State Route 163 in San Diego, in 1987

The analysis process for this ‘first start’ soil nailing project
required a considerable literature review by geotechnical
engineers at the Transportation Laboratory into how the eval-
uation should be conducted. Also, research was conducted
into the stresses likely to be encountered in the steel shotcrete
face reinforcement, based on a theoretical estimate of lateral
soil pressures ab the soil-shoterete interface, as well as at the

nail head connection detail. Initially, hand calculation

methods were established for defining the stress state of the
reinforcing elements and overall factor of safety for the com-
pleted, excavated and nailed slope. Since these calculations
were quite laborious, the Office of Roadway Geotechnical
developed the computer program SNAIL to evaluate bar
stresses and stability factors. The program reduced
computational time from days to minutes and was
the most significant factor in promoting soil nailing

within the department

Soon after the San Diego wall was constructed, other
walls were placed on the design board by consultants

in various California cities and counties who were

working on locally funded projects. Since Caltrans
was acknowledged as the authority for the design
standard, many of consultants asked for the program
to help them in soil nail design efforts. Eventually the
program was distributed worldwide and is currently

on the Internet.

The greatest benefit of this construction method is
its reduced costs over other traditional methods of stabilizing
and supporting cut slopes. Normally concrete cantilever
walls, or gravity walls of the engineers choice, were con-
structed but were generally more costly since over-excavation
was necessary to provide sufficient base width for the wall
system. This over-excavation was even more costly when high
slopes where encountered, orif buildings or pipelines above
or behind the proposed wall existed. As an example, a typical
soil nail wall on the order of 5 to 7 m (17- 23 ft.) high can be
constructed for approximately $375 per m of face (535 per
square foot) at 1999-00 costs, whereas a traditional wall
type, such as a concrete cantilever wall, would typically run

about $500 per m' of face ($55 per cquare foot)

Soil nailed walls as high as 16.8 m (55 ft.) have been

designed by Caltrans engineers, two of the more notable



That Caltrans leads in this technology is attested to by

requests for information on program use and design specifications

from engineers from other state departments of transportation.

being in Santa Clara and Sonoma counties for landslide con-
trol and designed by Hooshmand Nikoui of the Office of
Roadway Geotechnical Engineering. Currently, another
notable wall is being designed for the San Francisco Bay
Area that will be 24 m (80 ft.) tall. This wall, at the new
Carquinez Bridge, will be temporary and restrain the cut
slope for construction of the north anchorage. Soil nail wall
designs in Caltrans are typically provided by the Office of
Roadway Geotechnical Engineering with the Division of
Structure Design developing a thicker structural PCC

overlay when the wall is designed as a permanent structure.

Face treatments can be embellished to enhance the wall’s
appearance. Wall aesthetics are quite important as Caltrans
moves to satisfy nearby residents and motorists in an era of
commitment to environmental sensitivity, Wall cost for such
architectural treatments are nominal, generally less than
$21 per m* of wall face ($2 per square foot). Almost any

color and face sculpture can be provided.

The accompanying photo illustrates a recently completed
wall on State Route 92 in San Mateo County. Wall height is
over 15 m (50 ft.) and constructed at a cost of approximately
$800 per m’ of wall face ($75 per square foot). The walls
were constructed for roadway widening in steep terrain and
in a complex geologic setting that required specialized and
expensive drilling techniques. However, wall costs were still
significantly less than for the wall type that would
have been proposed as a traditional alternate, a
soldier-pile tieback wall at $1200 per m’ of wall
face ($110 per square foot).

Over the past 13 years, more than 185800 m’
(2 million square feet) of soil nailed walls have been
constructed in California alone, with Caltrans
projects directly (or indirectly, because of consult-
ant-designed projects under locally funded

measures) accounting for the vast majority.

Savings are conservatively estimated at a minimum of $160
per m’ ($15 per square foot) of wall face for total cost sav-

ings of at least $30 million.

That Caltrans leads in this technology is attested to by
requests for information on program use and design specifi-
cations from engineers from other state departments of
transportation. FHWA also has promoted this design con-
cept by providing a manual of testing and design procedures
developed through contract with Golder and Associates of
Redmond, Washington. The manual (“Manual for Design &
Construction Monitoring of Soil Nail Walls”) goes into depth
on theory, case studies, research, and design recommenda-
tions, and is quite useful to the practicing geotechnical engi-

neer already knowledgeable in the rudiments of soil nailing.

The soil nail wall as a primary ‘top down’ steel reinforced
gravity structure is here to stay. It is beyond its infancy in
production in California and is gaining wide acceptance with
other departments of transportation. Use of the technology
will likely increase substantially in California over the next
decade as the population increases and the governor's
commitment to increasing public transportation mobility
is implemented. Because value is a key to this commitment,

new engineering methods such as soil nail technology will

go far in meeting this objective.




= ( Concérned.with a fatmshba]aLce in the State.. — . .
«_ Highway Account and lagging de]wery of locally
funded transportation projects, Caltrans has
been in the midst of a multi-year effort to make
funding and project devel oipm ent processes more
flexible and accessible to those using them.

The changes, which are estimated by sof"?ne local offi-
cials to have the potential of re:_ducing project devel-
opment costs by as much as 20 percerlt"J have been
aided By two pieces of legislation by Ass%emblyman
Thomas Torlakson, AB 1012 and AB 2928




The outcome of these efforts, which involved a partnership with federal, State
and other local agencies, has been additional flexibility and cooperation
between the agencies. resulting in a substantial improvement in delivery of local
agency projects In 19992000, the local agencies delivered 140 percent of the
projects that were originally planned, reducing congestion and cutting into

backlogs of aging and damaged faclities. Other measures that pertain strictly to

State projects have promise of producing positive results

In general, Caltrans’ changes to its project
development process lie in five areas:

NEPA/CEQA issues
Using federal dollars more flexibly
Better integration with permitting agencies

Providing assistance to local agencies

Easing cash flow

Among the measures adopted were several that flowed from Assemblyman
Torlakson'’s follow-up legislation, AB 2928 tor instance, local agencies may sub-
stitute State-only funds for federal funds, reducing the number of agendies
involved in reviews of the projects and allowing the local agencies to comply with

State environmental processes, rather than the more cunibersome federal ones
(local agencies must still comply with applicable laws regarding endangered

species and cultural resources)
The State also put more resources to work in helping local agencies develop their

projects. Local agencies, especially the smaller ones, are not regularly called
upon to process projects that must comply with federal regulations. The result is
that each such project results in a kind of reivention of the wheel; with State

experts assisting them, the agendies are able to move more quickly and with

greater etficiency




To combat this the department initiated a “change

AB 2928 also addressed a problem that had developed in
control” effort which consisted of doing surveys, map-

the State Transportation Improvement Program, one that
ping, bridge site investigations and environmental

analysis prior to the Project Initiation Document. The
department also began doing field investigations with
the permitting agencies in the Project Initiation phase,
thus getting a much better picture of what those agen-

cies would need for resource avoidance or mitigation.

affected both State projects and locally financed ones: the
program covered only four years. Because of the com-
plexity of environmental and other requlations, four years
simply was not enough time in which to develop a project
from concept to start of construction. As a result, projects

that were in the normal project development pipeline
One problem was that the permitting agencies often

did not have enough staff to become engaged in the
projects at this early stage. And they often did not
have enough staff to do a timely and thorough analy-

looked as if they were being delayed.

Assemblyman Torlakson’s legislation added a year to the pro-
gram, but also allowed both the State and local agencies to

finance two additional years of advanced development work
planning, preliminary engineering and environmental sis of the department’s proposals when Caltrans
analysis before tying up funds for capital outlay. came to them for needed permits. To solve this
Wikl re3ard to its own projects, Caltrans began to rethink problem, Caltrans requested and received an addition-
SE5ins in its project development process. It had been al 20.5 personnel years in its budget in order to place
environmental staff in those agencies to work

Ihedepavtment also began doing field investigations with the permitting
agencies intne Project Initiation phase, thus getting a much better
picture of what those agencies would need for resource avoidance or mitigation.

exclusively on transportation projects. This is expected
to provide timely decision-making and to reduce the

generally unahle to get agreement from the permitting
agencies = Fish and Wildlife, Environmental Protection

5 : . e amount of bureaucratic warfare that had formerly
Agency, LS Army Corps of £ngineers and others - early Ieued dovel
3 F i i . ject t.
i a projects developmental life-cycle. This often meant plagued project developmen
disagrecments on environmental matters after the scope The teams engendered by Assemblyman Torlakson’s leg-
of & project had been set. At worst, this meant going back islation made almost 200 suggestions overall. Because

the teams worked independently from four separate

to the drawing table and re-designing the project. At
best, it often meant many months of haggling over proj-

ect features and environmental mitigation.

Caltrans also found that it occasionally fixing the scope
of the project before all adequate information was avail-
able. This resulted in changing the scope, schedule or
cost of the project after it had gotten into the State
Transportation Improvement Program or the State

Highway Operations and Protection Program. Such

changes amounted to broken promises.

geographic locations, many of the recommendations
were overlapping. But the recommendations covered all
areas of project development - from programming issues
through construction. Caltrans is continuing to evaluate
these recommendations and to adopt those that appear

to have utility in the project development process.
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r_, Creation of advisory teams to look at ways to speed

-'_';:roject delivery.

T,
[ Acomprehensive project management information system.

C-‘u Providing longer lead-times and early funding of project activities
‘.. for more complex projects.

an

= h
Q ~ Allowing Caltrans to do work on a reimbursement basis for local agencies.

"+ Aloan program to allow local agencies to use State funds on
. local projects.

5D New project development Study Report Guidelines.

- AUseitor lose it” provision, requiring local agencies
W\ tomakeunused funds available to other agencies.

T Caltransis studying 191 recommendations for speeding project

delivery made by the advisory teams.

! - :Q‘ The California Business:, Transportation and Housing Agency is
: : [ =" spearheading a proposal for the management information system.

Longer lead-times and early funding have been put into effect.
i T

~ Caltrans is providing reimbursed assistance to local agencies when asked.

i

=

" Theloan program is in place.

A )
; : Guidelines for Project Study Reports have been released.
i * J N Local agencies have responded vigorously to put their funds to work so
L ; \. . asnottolose them.
- — - — ke - 1 - - -
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The metric winds, it seems, blow hot and cold. Every few years, enthusiasm rises

for the system of weights and measures that has been embraced by every nation

in the world except the United StateSand Myanmar, formerly Burma. But just as

the night follows the day, an equal and opposite disenchantment arises to turn

back the tide of joules, ergs and hectares.

But Caltrans remains officially metric, even though enact-
ment of the Transportation Equity Act for the 21st
Century, signed by President Clinton in 1998, removed the
federal mandate for full conversion. When TEA:21 gave
the option to each state to remain English, Calffornia—
along with the majority of other state departgents of
transportation — decided to ;ay metric. Since thén, num-
bers of states have reverted to English units, andja recent
survey found 14 states committed to metric, 30 tq English,

and six using dual English and metric units.

America’s metric movement goes back to th¢ Metric
Conversion Act of 1975, which declared a national|policy of
encouraging the increased use of the metric systiem. This

Id be led

by industry, which was finding itself increasingly| isolated

effort was to be voluntary and, it was hoped, wo

in an ocean of metric products. Although steam jgrew for
conversion, support for it was not widespread. [Ther, in
1988, Congress passed the Omnibus Trajde and
Competitiveness Act, amending the 1975 act tq declare

that the metric system was the preferred system of weights

and measures for US. trade and commerce

That act required each federal agency to adopt the metric
system in its procurement, grants, and other business-
related activities. The Federal Highway Administration

developed a five-year Metric (Canversion Plan, approved

FHWA has indicated that it will remain metric in its
internal operations. The agency uses dual units with the
metric value first, followed by the inch-pound value in
parentheses, for correspondence or publications intend-
ed far broad audiences. These include publications such
as right-of-way or environmental clearance documents
and general information. Research reports prepared
under FHWA planning and research grants must contain
metric units. All other FHWA documents should include

metric units.

Caltrans notified local agencies in August of 1998 that they
could use either English or metric units on projects off the
State highway system, but they must use metric units on
projects for any projects on the system. The department
amended that policy in October 1999, allowing dual units
for encroachment permit projects (those with a cost of up

to $1 million within the State right-of - way).

With declining availability of 1992 &nglish Standard
Specifications and the latest English Standard Plans
becorming obsolete, local agencies and other customers
who wish to use Caltrans highway contract documents will
have either to switch to metric or use the Standard
Specifications for Public Works Construction (the Green
Book), depending on the project. The 1997 version of the
Green Book, published by AASHTO, is available in dual

by the Secretary of Transportation in 1991, requiring the
states to be metric by October 1996.

i’hen, however, the National Highway System Designation
Act of 1995 pushed the conversion date to October 2000.
TEA 21 removed it altogether.

units and may be used for encroachment permit projects.

The change to metric units did not come without concern
from our external partners. Many local agencies have

routinely used Caltrans’ contract specifications for years.




To assist, Caltrans makes a tailored set

of boilerplate contract documents for federal-aid
projects available to local agencies on the Internet. The
department is also considering creation of a set of soft converted
standard specifications, special provisions, and standard plans from
metric to English units for local agency use off the State highway system. If
the department takes this step, it will absorb the administrative cost as a gesture

of partnership with local agencies.

Exceptions to the metric policy are still handled on a case-by-case basis. Projects
granted exception to the metric policy must follow the April 15, 1998 memorandum on
processing metric exceptions, and reiterated by a second memorandum on
April 21, 2000 that listed projects that were to be exceptions. As Caltrans
advertises fewer and fewer projects with approved metric exceptions—those
listed in the April 21, 2000 memorandum — it moves closer to a time when all

projects will be metric.

At Caltrans, we will use metric values when doing our work,
although for external purposes, the department will con-
tinue to publish documents with metric values
followed by English equivalents for the

foreseeable future.

By Jeff Morales

Director, California Department of Transportation
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Alive in the US.
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'Suduﬂt. halan, when he is not busy streamlining the project
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\;\__éa;j,a’uf various District 12 programs into one database to
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Sudu Chalan

be accessible through inter/intra net, occupies himself
with being one of the world’s top performers on the har-

monium, tabla, ghatum, mridangam and veena

Born to a family of musicians in Bangalore, India, Sudu
sings and performs on the above instruments in two styles
of Indian music, Carnatic and Hindustam. He has pro-
duced many two-hour musical ensembles for 15 musicians
in India and the USA, and led 65 adults and 30 childrenin
a one-hour musical dance/drama’/float presentation,
“Karnataka Andhu-Indhu," for the Karnpataka Cultural

Association of Southern Califormain 1997

Off the job, Sudu produced a two-
week-long Indian Subcontinent
cultural program in the
Westwood Basic Plus School in
1999 that included presentations,
science exhibits, computer
demonstrations, dresses, jewelry,
music, dance and sports.

The an-the-job Sudu is an 11-year Caltrans employee and
Range D Transportation Engimeer with a Masters in Civil
Engineering  (Structures) from the Umniversity aof
California, Irvine. He is an examiner and judge for
Performance Excellence and

California Awards for

Califorma Team Excellence Awards

Off the [e.-|':_ Suddu |'|r"|tlu|~-=l a lwn-»we'—.L—ier|L_‘! Indian
Subcontinent cultural program in the Westwood Basic
Plus School in 1999 that included presentations, science
exhibits, computer demonstrations, dresses, jewelry,
music, dance and sports. His production also mduded
two live presentations of music and dance by profession-
als and students of the school. After all that, there was

Indian food

Sudu sang solo for Rangoli fine arts at the 40th Annual
Los Angeles County Holiday Celebration on December

24th, 1999, at the Dorothy Chandler Pavilion at the Los

September 13, 2000, in Capitol Park.

Angeles Music Center, broadcast live nation-
wide He has performed solo, conducted
groups and worked with an array of artists

from India and the US

Presently, in his spare time, Sudu, who plays
several Western instruments as well, operates a
music school with 25 students who range n
age from 5 to 50 years of age The classes are
designed on a curriculum with annual exami=
nations, Vijayadashami recitals and lectures,

demonstrations and workshops.

.Itwas all part of the kickoff of
the 2000 United California
State Employees Campaign on



Caltrans Plays and Sings
ed Way
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(\ 'antle',. Dayna Jones, Al Zaid, Frankie Santana, “and/oh yes, representative of District 5 at all kinds of area

i Diafia Coleman and Sonia Starks sang solos. open houses: that's mechanic Tony Martinez, whose com-

Linda, Jerome, and the Caltranets sang together munity volunteer work has earned him a good-sized stack
Vickie Janek and Carlos danced to country of thank-you letters from community leaders and
music; Mary Ann Lorson and Paul Zimney teenagers around San Luis Obispo.

da . Franki told jokes.
nced the tango. Frankie Santana told jokes Martinez, who speaks movingly about his youth of picking

It was all part of the kickoff of the 2000 United oranges for peanuts in East Los Angeles, has a knack for
California State Employees Campaign on connecting with youth, troubled or otherwise. Martinez
September 13, 2000, in Capitol Park. began representing Caltrans at Career Days at nearby
i SR Montt: Nudees Sk high schools and was so effective that the schools began

i s Ao Linda Pkt | 23808 NG speskat i aggsiblies

“Not very often does a person
come along who is so exceptional
that it causes one to stop and

take stock of one’s own values
and ideals. We are fortunate to

have such a person among us.”

I

Tonv Martinez

45
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whoarding the Net

i tjme someone gives you a hard time about working The next day Beischel’s wife called him at work. She had

R for abig, heartless State agency, tell them about this: just gotten off the phone with a very happy young man

ho had described the board d t t’ brow.
One Sunday afternoon last winter, John Beischel, a who had destribed the board down 1o a gnats eyebrow

i d f
Range D Land Surveyor in Bishop, was headed south Beischel called the boarder back and arranged for return

f th ty. A broth Id b ing through
toward Ridgecrest on State Route 395 About 90 miles ot the property rotner. wo ¢ passimg throus

Bishop in th f d 1d stop by to pick it up.
south of Bishop, he flew past a snowboard on the right hop in the near future and would stop by to pick 1t up

shoulder of the highway. Beischel made a hurried but safe Mr: Yrbacht was lucky his last mame wasn't Smith or

, . . Jones,” says Beischel.
stop, jumped out and retrieved the snowboard, and put it in Y

the back of his truck. John Beischel proved that the Internet was a useful tool for
helpi t a citizen. He al d in, that th
At Coso Junction just a few miles further on, Beischel took ciping out a citizen. He also proved, once agam, that the

_ word “Caltrans” stands for heart as well as excellence.
a close look at the snowboard, which was undamaged. He

noticed that just behind the rear boot binding was a name

scratched in the finish of the board: Yrbacht (name

John Beischel proved that the . L Chief Deputy Jim Roberts

Internet was a useful tool for helping has a wall full of awards for

out a citizen. He also proved, once

his engineering leadership

again, that the word “Caltrans” and is in danger of having

stands for heart as well as excellence to obtain anew wall

John Beischel Jim Roberts

changed). Beischel thought it would be nice if he could P
£
find the snowboard's owner and return it. The light came [ erts Cited for Service

on. He decided to go online and use “Switchboard.com” (\ _uh;lg/[}v[mty Jim Roberts has a wall full of awards for his
——

(an online nationwide telephone directory) to see how engineering leadership and is in danger of having to obtain

many Yrbachts were in California. There were 70. a new wall for the awards that continue coming his way.

Beischel printed the list, then crossed off all Yrbachts in Among them:

central and northern California on a hunch that the The American Society of Civil £ngineers recently named
board belonged to someone south of him. There were still Roberts the recipient of the 2000 Charles Martin Duke
40 Yrbachts.

Lifeline Earthquake Engineering Award, “for his technical

Armed with a list of phone numbers, Beischel began call- and public policy-making leadership in the seismic

ing each, identifying himself and asking if they or anyone strengthening of bridges and pioneering efforts in

in their family were a skier or snowboarder. If he got a yes earthquake resistant design and retrofit of highway

answer, he asked if they had recently lost any equipment. transportation systems.”

This went on for seme time with no luck. Often he left a And the San Francisco Bay Area’s Metropolitan
message and phone number on an answering machine Transportation Commission has just selected Roberts to
Finally, it got so late he stopped calling for the night. receive the Greta Ericson Distinguished Service Award
for his “career of public service to his profession and the

citizens of California.”



New Tech Awards

$0 farin 2000, Caltrans
has ~awarded almost
$200,000 in Superior
Accomplishment Awards
to 592 recipients. The

New Technology and
Research Program held
its awards ceremony
on September 7 award-
ing a Silver Superior
Accomplishment Award
to Asfand Yar Siddiqui
for developing a system

to measure vertical

The new Technology Program shows its gratitude

and pride for a fistful of accomplishments.

clearances of structures from a vehicle traveling at free-
way speeds, eliminating the need for costly and unsafe

manual measurements

Vicki Cobb, William Tournay and €laine Houmani earned
Team Silver Superior Accomplishment Awards for an
array of advanced traveler information initiatives, includ-
ing the Yosemite Area Traveler Information Project, San
Francisco Bay Area’s Travinfo, TransCal, serving the |- 80/
US-50 carridor from San Francisco to Reno and Lake
Tahoe, and Orange County's TravelTip. These systems
provide timely transit, traffic and other transportation

information to users of the transportation system

Others who earned Sustained Superior Accomplishment
Awards were; Dawn Barnard-Dingman, for assisting
development of a data-based Project Control System to

store information concerning the status of over 150

research contracts; Mary Rodriguez, for exemplary support
in personnel and resource management; and Mary Jaschke,

for a variety of assignments,

Sustained Superior Accomplishment Awards also went to
Joe Holland, who supervised a partnered ground-motion
research program in Southern California, a partnered
quardrail end-terminal project and a quick-change signpost
system; and Cliff Roblee, a dedicated professional whose
success in developing partnered research recently earned
him a National Science foundation trip to evaluate earth-

quakes in Turkey and Taiwan.

A Trip to the Top

It is the duty of every new director to make a trip up the
cable to the top of the Bay Bridge, kind of like the new
ranch owner having to rope that first steer Pictured
above. Caltrans Director Jeff Morales gets the bird's-eye
view of San Francisco from the west tower of the depart-
ment’s big workhorse, the San Francisco-Oakland Bay
Bridge. Pointing out the sights is District 4's Dennis
Mulligan, currently managing the bridges East Span

Replacement project
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Governor Gray Davis has given 13 Safety

Awards to Caltrans for key life-saving actions.

_~Safety Awards

ea_ltrq)w picked up 13 Governor’s Safety Awards in 2000 for
ih’di yitlual and group actions or programs that have safeguarded

the lives or health of Caltrans workers or California citizens.

The award program is an annual event designed to recognize
outstanding performance of individual State employees and
groups for improving job health and safety, responding to
life-threatening situations and preventing and reducing occupa-

tional injuries and vehicle accidents.

Group awards were given to:

Idlewild Marker Removal System Team, District 1
James Jensen, Thomas Palazz and David Swallow

Wing Plow Commtiee, District £ -

Eddie Cahill, Michael Cox, Edward Giroux, Jeff Kiser, John
Nelson, Gary Ragan, Micky Riley, Russell Schulz, Allen
Thompson and Mark Zumkehr

Toll Collection Safety Team, District 4~
Roger Bishop, Richard Schatzman, Bruce Yingling

‘Motorist Assistance, District'5 - _ _
‘Robert Brown, Robert MacKenzie and Stacy Meacham

Street Smart For Kids, District 8 - |
Jeanne Garcia, Pennis Green and Mario Maala
Muotorist Assistance, District 10 -

Matthew Brewer, Jon Contreras and David Miller

Individual awards were given to:

John Falco, Equipmerit Service Center -
Aid to a school bus in danger of bursting inte flames

David Matchke, District 3 -

A career of safety accomplishments

Joel Johnson, Dastrict 4 -
Training program on the Personnel Hoist

Nicholas Dumas, District 6 -
Community training program on the dangers of highway-rail
intersections

John Ortiz, District 7 -
Community training programs on work zone safety

Robert Paris, District 9 -

Inspection program for propane storage safety
Dawiel Juarez, District 11 -

Safety inspection checklist form

~ OSP 00 49206



C| ; Zs | was preparing the story about Route 395, Caltrans

newest Scenic Highway to be found elsewhere In the pages
of this journal, | had the pleasure of meeting “Buddy”
Bayer, a Caltrans Maintenance Supervisor in Lee Vining
Ruddy will have retived, after acareer spent working on his
beloved Route 395, by the time this journal is printed. Not
only did he work on the road as a Caltrans employee,

betore that, he was an employee of the construction firm

that built 3955 long limb up the C onway Grade.

Buddy <howed me and Don
Tateishi, the photographer, a
healthy measure of hospitality and
even gave us each a copy of a book
about Mono County, written by his
mother. Just about anything you
wanted to know about Mono
County, Buddy could tell you about
it And Buddy wnew the locations
of every pothole, slipout and crack

in Route 3955 pavement.

As | drove down the highway
to my next assignment, { coutdn't
help thinking, not only aboul
Buddy, but our cadre  of
Maintenance Supervisors and
Supermtendents. 've known sev-
eral of them well as I've bounced
around Caltrans, and have been
introduced to a 1ot more. These folks resemble nothing s0
much as sergeants and master cergeants in the U. S Army
One of their unotficial duties, by the way, 15 to educate the
fresh-faced novices that Headquarters cends out to
supervise them every few years in the realities of keeping

a road together

Moot of them are pretty grutf. You can read the years of
hard work M punishing weather on most of their faces.

Usually they don't look as i they've taken the Surgeon

General's latest Lifestyle advice VETY seriously. They eye @

flatlander from Headquartersin Rruno Magli loafers with
some humort and not a little suspicion. They're knowledge-
able about their roads and their territories, but they're
Jomething more. They're savVvy. You want to get something
done, 90 talk to a Maintenance Supe. They know the
qystem, and better, they know what part of it works and what
doesn't. And they have a knack of using the part that works
and going around what doesn't. And if they have to, they'!l
takeup a shovel and work right along with their troops.

Many of them are bona fide
heroes, actually having risked
their lives to cave those of
motorists OF their fellow work-
ars. They're in d constant battle
with Mother Nature and with
forces that ceek to take their
roads apart, and for the most
part they win. And when some”
thing really big comes along,
like that mess1n Walker Canyon
a few years pack, they take it
persona\\y and don't rest until

matters are made right again.

The foltks District 9 like

to call Buddy Bayer “The

Buddha” ! confess | kind of like

that. A name like that speaks of

wisdom, compassion, enlight-

enment and humor Not bad qualities for a supervisor

anyplace in Caltrans.

We thank Buddy for his many years of service and wish

him well in retirement.

And we thank our maintenance Supervisors and those
who work for them for a job well done, often under

arduous (ircumstances.




Maria Contreras-Sweet Gray Davis Jeff Morales
Secretary of the Busimess, Governor of Califorma Director af the Califorma
Transportation and Housing Agency Department of Transportation (Caltrans)
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